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The Swedish Oikos Society recognises important contributions to the science of ecology by memorialising Per Brinck, a Swedish ecologist who has played an instrumental role for the development and recognition of the science of ecology in the Nordic countries, especially as serving as the Editorin-Chief for Oikos for many years. Instead of awarding scientists in the field, the Oikos board decided in 2015 to organise a biannual thematic symposium at the meeting of the Nordic Oikos society. The thematic symposium aims to bring together recognised ecologists to present contributions on novel, unexplored or understudied -but highly relevantfields at the interface of ecology and evolution. The first Per Brinck thematic symposium took place in Turku (Finland) on Monday 1 February 2016.
The theme was set to '(Re)appreciating the role of life history in Eco-evolutionary dynamics'. This premise was fostered by the fact that ecological and evolutionary dynamics are highly intertwined at contemporary time-scales. Such an approach is increasingly recognised as central to improving predictions of the fate of populations under global change (Hendry 2016 , Urban et al. 2016 . Demography is central to understanding reciprocal impacts of evolutionary and ecological dynamics that are per definition determined by processes organised at the individual level. Any environmental change shifts an individual's optimal life history strategy, i.e. its strategy to optimize survival and reproduction in face of the ecological changes imposed by the environment. The theory of life history evolution is well established since the seminal work of Stearns (1976) and forms the basis of individual-based approaches to understand the functioning of ecological systems at different levels of biological organisation. This special issue brings together seven invited and seven regular contributions that demonstrate the importance of life histories as cornerstones of ecology and evolution.
Life histories are typically expressed in a highly variable manner, and we refer to this variation as demographic stochasticity. This variance largely determines processes of population growth, and is associated with extinction risk of small populations as well as with the directionality and strength of genetic processes. Since these dynamics take place over multiple generations, autocorrelations in population growth are expected to drive demographic variance. (2017) derive theoretical insights on the relative impact of the demographic structure on demographic variance and show by means of a hypothetical and empirical example how temporal autocorrelation in in demographic variance provides insights in the underlying mechanisms by which individual heterogeneity affects stochastic growth and extinction risk.
Vindenes and Engen
Traditionally, dispersal is considered as a life history trait encapsulated within the major life history components. Because the environment is inherently spatially structured, dispersal is central to fitness and should thus also be explicitly considered at the individual level. Bonte and Dahirel (2017) synthesize theoretical and empirical evidence on the role of individual heterogeneity in dispersal for eco-evolutionary interactions. Based on optimality principles they propose movement and dispersal to be treated as an independent, and freely evolving life history trait. Consequences of individual phenotypic and genotypic variation on population spread, invasions and coexistence are discussed.
How life history correlations, generated by environmental heterogeneity, affect future ecological trajectories is demonstrated by Svanfeldt, Monro and Marshall (2017). For sessile organisms, dispersal is a crucial part of the larval phase. In many marine animals, bigger offspring are better able to withstand costs of dispersal because of the higher availability of energy reserves. Further dispersal distances are therefore theoretically expected to select for bigger individuals. By jointly manipulating dispersal duration of offspring of different sizes in the bryozoan Watersipora subtorquata, the authors demonstrate that distinct dispersal phenotypes perform differently according to the experienced environmental conditions.
Understanding the functional roles can only be fully accomplished by considering variation in single life history attributes and tradeoffs herein. Bracken and Williams (2017) explore the potential links between biodiversity, ecosystem functioning, and life history by examining the relationship between species richness and the composition of intertidal seaweed assemblages. By focusing on longevity they show that perennials and ephemerals responded differently to environmental context and experimental manipulation. Because maximum nitrate uptake and photosynthesis rates of ephemerals were twice as high as those of perennials, the former disproportionally affect processes of ecosystem functioning. These results thus demonstrate the utility of incorporating life history traits into our efforts to understand the functional consequences of biodiversity change.
In order to advance our understanding of ecological strategies and eco-evolutionary dynamics of plants and their associated organisms, De Deyn (2017) elucidates how plant life histories affect nutrient cycling and the functional composition of above-and belowground heterotrophic communities. The coupling of plant life strategies and above-belowground interactions is found to be strongly determined by selection pressure by above-and belowground mutualists and antagonists during plant ontogeny and via after-life effects. As found by others in this special issue, these eco-evolutionary interactions are strongly conditional to the environmental conditions, here soil fertility. A research agenda is provided to further elucidate missing links between life history traits and above-belowground interactions.
The reciprocal impact of multitrophic interactions on plant life histories are well studied, and also in other organisms, awareness is mounting that life histories are steered by associated communities, not to the least by microbial communities. In animals, gut microbiota have an overwhelming impacts on host phenotypes. Macke et al. (2017) synthesise the current insights on the role of gut microbiota in host physiology and drivers of life-history strategies and demonstrate how they affect eco-evolutionary dynamics of their host at the individual, population, community and ecosystem level. Future perspectives for integrative studies to test hypotheses on life history and eco-evolutionary dynamics in light of the gut microbiota are provided.
Finally, from a spatial perspective, dispersal will as a central trait in life history, affect properties of meta-ecosystems. Source-sink dynamics, community assembly and ecosystem stability are all modified by spatial structure. Massol et al. (2017) provide an overview of recent theoretical and empirical studies that link ecosystem functioning and dynamics to species dispersal. They highlight that many relevant ecosystem properties can be linked to a single life history trait, dispersal. Areas that deserve further empirical and theoretical advances are put forward.
The importance of life histories as central tenet in ecoevolutionary interactions is further demonstrated by a collection of regular contributions to the journal. Rolandsen et al. (2017) tested the hypothesis that different movement strategies (here migration versus sedentary strategies) are associated with different individual phenotypes in terms of life histories. In line with coexistence theory they found no net-fitness benefits of migrating individuals but, in contrast, higher population growth in migrating populations due in response to the current local environmental conditions. Fitness benefits of the alternative tactics are anticipated to vary temporally with environmental conditions. By using ants as a model system, Bengston et al. (2017) found that behavioural type of ant colonies were associated with their life history strategy: risk-tolerant colonies grew faster and invested more in reproduction, whereas risk-averse colonies had lower growth rate but invested relatively more in workers.
Tradeoffs among traits may constrain eco-evolutionary processes, but are tradeoffs really omnipresent? MurilloRincón et al. (2017) studied how compensatory responses after a period of stress allow the restoration of individual fitness, thereby providing an important buffering mechanism against climatic and other environmental variability. They demonstrate that compensatory responses in growth and development slow down innate immune responses. Invading plants can adapt to their novel environment by evolving increased performance and reduced resistance in response to the release from natural enemies. Schrieber et al. (2017) provide results of an experiment that do not support a shift of performance and resistance trait values along a tradeoff line in response to enemy release, but rather independent evolutionary dynamics of both traits. Various selective agents (including resource availability) are suggested to weaken negative genetic correlations in the invaded habitat.
Finally, we added three papers to this issue that highlight the importance of evolutionary dynamics for higher-level processes. While interactions among species are known to be drivers of coexistence, they are also anticipated to be important drivers of life history evolution, thereby mediating further ecological feedbacks or cascades. Grady et al. (2017) demonstrate in this perspective how performance of foundation species of diverse communities is determined by adaptive interactions among multiple plant and especially the genetic identity of plant neighbours. Co-evolutionary dynamics among herbaceous plant species are therefore expected to impact community assembly processes and further ecosystem functioning. Bassar et al. (2017) show that local adaptation of guppy fish to the nature of interacting species, i.e. predators, leads to altered foraging behaviours and likely other life history tactics. At least on the short term, these changes in behaviour affect primary production and further cascading effects at the ecosystem-level. Heckel and Kalisz (2017) finally show that life history traits of unpalatable species may be cryptically adapting to stressful indirect effects where large herbivores are overabundant. Community-specific selection pressures on species, central in the food web can thus be strongly driven by non-trophic and indirect interactions.
